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[CLAIM 1] 

It had the anamorphic optical system which 
forms the correction middle image which 
compressed or extended the one direction of a 
light source, the light valve which modulate the 
light from the above-mentioned light source, 
and the image which were formed by the 
above-mentioned light valve, and the 
enlargement projection optical system which 
enlarge and project the above-mentioned 
correction middle image on the image without a 
distortion and slowing. 

A projection type display device characterized 
by the above-mentioned. 

[CLAIM 2] 

The above-mentioned anamorphic optical 
system is equipped with a cylindrical concave 
lens. The formation position of the above- 
mentioned correction middle image, When 
distance from the principal-point position of the 
above-mentioned cylindrical concave lens to an 
intermediate image formation position is set to 
X, the focal distance of a cylindrical concave 
lens is set to f and the correction factor of an 
intermediate image is set to m, It is set up so 
that the relationship of X=(m-1) f/(m+1) may be 
filled. 

A projection type display device of Claim 1 
characterized by the above-mentioned. 
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[INDUSTRIAL APPLICATION] 

This invention relates to a projection type 
display device. 

Specifically, it is related with the projection type 
display device enabled it to project by enlarging 
a video, a computer image, etc. on a screen, 
removing slowing. 



[PRIOR ART] 

Its attention is directed to the enlargement 
projection system which carries out the 
enlargement projection of the image displayed 
by this light valve, and shows it as a screen as a 
big screen recently using the display device (a 
light valve is called below) using the 
transmission or the reflection-type dot matrix 
liquid crystal. 

Since a threshold is in a size naturally at the 
image display by the cathode ray tube (CRT). 

And the size of about 40 inches serves as a 
limit practically with a cathode-ray-tube itself 
enlargement in order to big-screen-ize, it is for 
responding to request of wanting obtaining the 
image of more. 

On the other hand, in order to expand the 
light valve itself, it is not easy to obtain the 
large-sized liquid-crystal display device which 
does not have a defect on work. Though 
obtained, it becomes expensiveness extremely. 

If the enlargement projection of the image 
displayed by using the light valve of a 
transmission (or reflection type) is carried out, it 
does not restrict in the size of a screen but a 
powerful big screen can be obtained from 
these. 

Therefore the display device of a display type 
which obtains in a cabinet the optical system 
which carries out an enlargement projection, 
using a light valve, carries out a back projection 
at the screen provided to the front surface of a 
cabinet, and enabled it to see an enlargement 
image from the front surface of a cabinet has 
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come to provide. 

The conventional back projection type display 
device using this kind of light valve, For 
example, described in Jpn. Provisional Utility 
Pat. Pub. No. 1- 85778 gazette, It is the 
structure which illumination is given to a 
transmission liquid-crystal panel from a light 
source, and the image displayed by this liquid- 
crystal panel is enlarged by the projection lens, 
and an optical path is transformed by the 
reflective mirror, and is guided to the back of a 
screen. 

All projection optical systems are obtained in 
a cabinet by carrying out like this, and a 
movement is possible to arbitrary places, and 
even if it is bright room interior, the image on a 
screen can be seen. 

However in the display device by back 
projection of the display type of the above past, 
since it is the structure which the optical-path 
conversion of the beam which transmitted the 
light valve is carried out by the reflective mirror, 
and is guided to the back of a screen, Since a 
distortion will be generated in an image by 
keystone distortion etc. if it does not project by 
the verticall optical axis with respect to a 
screen, big restrictions are received on the 
installation conditions of a reflective mirror. 
Originating in this, increase of the volume which 
a projection optical system occupies, and 
especially the size of the depth direction 
thickness of a cabinet with respect to a screen, 
So, it cannot use as the back projection type 
display device by the thin cabinet. 

Then an oblique-projection system can be 
considered as means to solve this. 

The second lens 10 which has the optical axis 
17 bent in the image-formation surface 9 (for 
example, reflection means) with respect to the 
optical axis 16 of the first lens 8 carries out the 
above-mentioned image-formation surface 9 in 
between, and this oblique-projection system is 
arranged as shown in 6th figure. 

And this second lens 10 carries out oblique 
projection of the image image-formed by the 
image-formation surface 9 with the above- 
mentioned first lens 8 to the screen 3 arranged 
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by the reverse side of the inclination of the 
image-formation surface 9 with respect to an 
optical axis 17 by inclining, and an enlargement 
image is obtained. 

In this case, it bends by the reflective mirror in 
the middle of the optical path which extends 
from the second lens 10 to a screen 3. 

If a screen is provided to the front surface of a 
cabinet and it is made to guide to the back, the 
display device by back projection will be 
obtained as a compact optical system. 



[PROBLEM ADDRESSED] 

However, if a display device is comprised using 
an above projection optical system, slowing will 
be generated in the image image-formed by the 
image-formation surface 9 with the first lens 8. 
Unless slowing is satisfactorily corrected when 
correcting this with the second lens 10 and 
making it image-form to up to a screen 3, it 
becomes the perverted image, it becomes an 
unsightly screen, and faithful reproducibility is 
not obtained. 

In addition, "slowing" means that the last 
image on a screen is extended in the direction 
of one of a horizontal direction and the vertical 
directions since the rate of enlargement differs 
by the horizontal direction and the vertical 
direction here. After correcting a trapezoid 
distortion, it is the distortion which remains still. 

For example, it says that the "image" of the 
rectangle with respect to square a "object" is 
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formed. 

Then, objective of the invention, is in 
providing the projection type display device 
which has the projection optical system which 
slowing of an image does not produce on a 
screen in obtaining a big screen with compact 
structure using a projection optical system. 
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[SOLUTION OF THE INVENTION] 

As the SOLUTION OF THE INVENTION which 
an above PRIOR ART has, this invention, had 
the anamorphic optical system which forms the 
correction middle image which compressed or 
extended the one direction of a light source, the 
light valve which modulate the light from the 
above-mentioned light source, and the image 
which were formed by the above-mentioned 
light valve, and the enlargement projection 
optical system which enlarge and project the 
above-mentioned correction middle image on 
the image without a distortion and slowing. 
The above-mentioned characterizes it. 



[Action] 

The light which passed through the light valve 
which modulates the light from a light source is 
a real image a connection by the convex lens. It 
guides to the cylindrical-lens type arranged 
forward-and-backward, and the one way 
correction middle image compressed or 
extended in one direction is image-formed. This 
correction middle image is a real image a 
connection to an image-formation surface 
passing first lens. An enlargement projection is 
carried out on a screen with a second lens 
through reflection means. 
Thus, the correction middle image compressed 
or extended by the cylindrical-lens type one way 
is corrected completely. 

The normal image without slowing is obtained 
on a screen. 
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[Example] 

Hereafter, this invention is demonstrated with 
reference to the Example shown to a first figure 
thru 5th figure. 

Figure 1 is showing the example which used 
this invention with respect to the oblique- 
projection display device. Figure 2 is showing 
the longitudinal cross-section. 

In this Example, it has the enclosed-type 
cabinet 1 with thin depth D, and it has the 
projection optical system 2, the screen 3 of a 
back projection type provided to the front 
surface of a cabinet 1, and the first and the 
second reflective mirrors 4 and 5 for guiding the 
outgoing beam from the above-mentioned 
projection optical system 2 to the back of the 
above-mentioned screen 3 in this cabinet 1 . 

The projection optical system 2 used in this 
invention has the first lens 8, the image- 
formation surface 9 as a reflective mirror 
arranged to the image-surface space side on 
this optical axis, and the second lens 10 on the 
reflected-light path, as shown in a Figure 3. 

And, according to this invention, the 
anamorphic optical system 12 is arranged so 
that a correction middle image may image-form 
from focal position F1 by the side of the object 
space of the above first lens 8 to a front fixed 
position. 

This anamorphic optical system 12 consists 
of the cylindrical concave lens 13 and the 
cylindrical convex lens 14 which were arranged 
so that a focus might be shared on a common 
optical axis. 

According to these cylindrical lens, the 
correction middle image 11 which compressed 
the one direction of an image can be obtained. 

The position by which the one way correction 
middle image 11 is formed, When distance from 
the principal-point position of the cylindrical 
concave lens 13 to the formation position of the 
intermediate image 11 is set to X, the focal 
distance of the cylindrical concave lens 1 3 is set 
to f and the correction factor of the intermediate 
image 11 is set to m, It is the position which fills 
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the relationship of X=(m-1) f/(m+1). 

And, astigmatism can be removed by fulfilling 
this condition. 

In addition, the cylindrical concave lens 13 
and the cylindrical convex lens 14 can be 
replaced forward-and-backward on the same 
optical axis. 

A convex lens 15 is arranged at the object 
space side of the above cylindrical concave 
lens 14, and the light valve 7 which modulates 
the light from a light source 6 to the object 
space side is arranged. 

The above light valve 7 is a thing using the 
dot matrix liquid crystal of a transmission or 
reflection type, and with required angle with 
respect to the optical axis 16 of the first lens 8, it 
inclines and is installed. 

If the first lens 8 of the above projection optical 
system 2 is seen in geometrical optics, As 
shown in figure 4, the correction intermediate 
image 11 and the image-formation surface 9 are 
put on image-formation position A1, A2 of the 
first lens 8. 

The extension wire 18 of the correction 
intermediate image 11 and the extension wire 
19 of the image-formation surface 9 cross a 
passage and the optical axis 16 at zero on the 
right-angled line 20 in the center of the first lens 
8. 

This rate m of the time enlargement, is m=f/(x1- 
f)=x2-f)/f=x2/x1. 

It is expressed with m=tan(alpha)2/tan(alpha) 1 
if this is rementioned. 

The correction intermediate image 11 can be 
enlarged with the first lens 8, and it can be 
made to image-form on the image-formation 
surface 9 by fulfilling the conditions of the 
above. 

Also second lens 10, by arranging the 
arrangement relationship of the image- 
formation surface 9 and the screen 3 by the 
similar relationship as the case of the above- 
mentioned first lens 8, the image on the image- 
formation surface 9 is enlarged with the second 
lens 10, and is image-formed on a screen 3. 

This image is image-formed as an image of 
the magnification which multiplied the 
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magnification of the first lens 8, and the 
magnification of the second lens 10. 

The above Example demonstrated the 
example which used this invention to the 
projection optical system of reflection type. 

However, as shown to the 5th figure, this 
invention can also be utilized with respect to the 
projection optical system of a transmission. 

According to this Example, the second lens 
10 which has the optical axis 17 bent in the 
image-formation surface 9 with respect to the 
optical axis 16 of the first lens 8 carries out the 
image-formation surface 9 in between, and is 
arranged. 

An image formation of the image-formation 
surface 9 can be enlarged through this second 
lens 10, and an enlargement projection can be 
carried out from diagonal direction at the screen 
3 which inclines in the reverse side of an 
image-formation surface. 



[Effect of the invention] 

According to this invention from the above 
description clearly, A cylindrical-lens type is 
made to interpose forward-and-backward of the 
real image which was arranged on the same 
optical axis of a light valve, and was formed with 
the convex lens, the correction middle image 
compressed or extended one way was formed. 
Therefore, when carrying out an enlargement 
projection on a screen, slowing is not produced 
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and the quality of the image on a screen can be 
raised remarkably. 

Since distortion is not generated in an image 
even when it carries out oblique projection to a 
screen also, When it builds in a cabinet and it 
uses as the display device of a display type, it is 
enabled to reduce the volume of a cabinet, 
especially depth sharply. 
A compact display device can be obtained. 



13. 
14. 



[BRIEF EXPLANATION OF DRAWINGS] 

Figure 1 is a perspective diagram which showed 
one Example of the projection display device by 
this invention. Figure 2 is a longitudinal cross- 
sectional view of said concrete Example. Figure 
3 is an explanatory drawing which showed the 
example of reflection type among the projection 
optical systems of this invention. Figure 4 is an 
explanatory drawing which shows the 
relationship of the first lens of a projection 
optical system, and a light valve and an image- 
formation surface in geometrical optics. Figure 
5 is an explanatory drawing which showed the 
transmission among the projection optical 
systems of this invention. Figure 6 is an 
explanatory drawing of the conventional 
slanting projection optical system. 

3... screen, 6... light source, 7... light valve, 
8... first lens, 9... image-formation surface, 10... 
second lens, 12... anamorphic optical system, 
13... cylindrical concave lens, 14... cylindrical 
convex lens. 



[1 



[Figure 4] 
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[Figure 6] 




mim] 



[Figure 1] 
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